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TRANSFORMATIONS OF FOURIER COEFFICIENTS DANIEL RIDER
Let A and B be function spaces on the unit circle and let F be a complex function defined in the plane. F is said to map A into B provided ΣF ( Rudin [2] proves that Theorem 1 is true provided F is an even function. Our proof consists primarily of applications of the method devised by Rudin.
will denote the continuous functions on the unit circle. The Fourier coefficients of fe L 1 are given by
This is written g = Fof.
2* Trigonometric polynomials with few coefficients* H. S Shapiro in his Master's thesis [3] , and, independently, Rudin [2] , prove the existence of a sequence {εj with ε Λ = ±1 such that
•) .
= 1
A similar construction yields 
For r = 2, this is just the parallelogram law used in [2] and [3] to prove the theorem for the special case r = 2. Let P o°( £) = P](x) = = Po^Xa?) = « and define polynomials P fc s inductively by
P^ is a polynomial of degree r k and it is easily seen by induction that each of its coefficients is a power of a and that PI is a partial sum of Pk+i. The sequence e r (n) is defined by letting ε r (n) be the n th coefficient of PI when r k > n. If lα| = 1, (6) and (7) yield For N = r k this is stronger than (5). From it we can obtain (5) for all values of N by following the procedure of [2] , If we replace a by a* (t = 1, 2, , r -1) in (7) then we obtain a sequence {ε r , t (n)} such that Now let δ r (n) = Σ*=ί ε r,ί0Ό. Since e r (n) is an rth root of unity, it follows from (11) that δ r (n) = r -1 or -1. Thus (12) Proof. It is sufficient to show that (14) holds for trigonometric polynomials.
For let fe if, ||/||» < (1/3)3, and define Since || £Γ m | U < 3, it follows that (19) ll^o/ w || g <3||Fo/|| g .
But this is impossible since \\Fof\\ q^> oo. This limit exists. For if n > j and we apply (24) to z/2 j with k = n -j and multiply by 2 n then (26) z 2 j Since p < 2, the right side of (26) -> 0 as j and n-> oo, It is clear from the definition of F 1 that (c) holds. F 2 (z) = F(«) -Fi(i5) and (b) is a result of (24). F 2 maps <Sf into L q because of (b). Thus F λ does also. Note that F 1 is odd (since F is). .)l Σ ε,(n)e in6
As in Lemma 2 this implies that 1^(1) -F t (z m ) \ NH p >2~m is bounded as m-^cx), which is impossible unless F x (z m ) -+ F^l).
Hence F 1 is continuous. 
By considering the Fourier coefficients of G x it is easily seen that G x (e iθ ) = Ci(ίc)β ίθ + C 2 (α;)β" ίθ . C x and C 2 are continuous because of Lemma 4.
To prove (30) it is sufficient to assume that z = 1. It is also sufficient to assume r is prime. For if r = pq where p is a prime then (30) can be written Thus, if r and q are primes and n is an integer, Now {(r -1/g -1)
% : r, g, primes; n an integer} is dense in the positive real numbers. This is true since given ε > 0 there are infinitely many pairs of consecutive primes q ny q n+1 such that q n+ι < (1 + e)q n .
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